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MANUAL PIPETTE WITH DELAYED-ACTION HOME POSITION LATCH 



BACKKPDTTMn 

The present invention relates to Manual pipettes and, 
more particularly, to an improved manual pipette including 
a delayed-action home position latch which accommodates 
smooth uninterrupted user controlled movement of the pipette 
Plunger unit from its upper stop position, through the 
Pipette's home position and into and through blow out to a 
bottom stop position during dispensing of l iguia by the 
Pipette and which accommodates automatic actuation during or 
following blow out to thereafter releasably maintain the 
Plunger unit at the home position ready to aspirate a 
predetermined volume of liquid. 

united states Patents 3,827,305 and 4,909,991, tor 
example, describe commercially; available sincle channel 
-anual pip . ttes . M ^ pipette ^ 
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hand-holdable pipette body housing an upwardly spring biased 
plunger unit. The plunger unit is supported for axial 
movement in the pipette body between a first or upper stop 
position in which an end portion of the plunger unit extends 
from an upper end of the pipette body. A pipette user grips 
the pipette body with his or her thumb over the exposed end 
of the plunger unit. Downward thumb action on the plunger 
unit moves the plunger unit downward from its upper stop 
position against the upward bias of a return spring to a 
second or a lower stop position at which all fluid is 
expelled from a tip secured to the pipette. Adjacent the 
lower stop position is a "home" position for the plunger 
unit to which the plunger unit is returned by the pipette 
user at the beginning of each aspiration operation with the 
pipette • 

In the commercially available pipettes described in the 
foregoing patents , the home position is defined by a "soft 99 
stop. As described in such patents, the soft stop comprises 
a second relatively stiff spring mechanism within the 
pipette body which is activated when the plunger unit 
reaches the home position. In this regard, as the pipette 
user manually moves the plunger unit from its upper stop 
position by pressing downwardly with his or her thumb on the 
exposed end of the plunger unit, the pipette user can M feel M 
an increased resistance to movement of the plunger unit 
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plunger unit, the user very carefully senses and then 
manually m aintains the plunger unit at the home position. 
In practice, a significant portion of the total time 
associated with a pipetting operation is occupied by the 
pipette user manually maintaining the plunger unit at the 
home position ready for insertion of a tip extending from 
the pipette into the liquid which is to be aspirated by the 
pipette. Then, with the tip inserted in the liquid, the 
user manually controls the rate of return of the plunger 
unit from the home position to the upper stop position* 

For accuracy and repeatability of operation of the 
pipette, it is important that the pipette user always bring 
the plunger unit to the exact same home position and that 
the pipette user manually control the rate of return of the 
plunger unit to the upper stop position in a repeatable 
manner for each pipette operation* This is necessary in 
order that the same desired volume of liquid will be drawn 
into the pipette tip during each repeated operation . It 
should be appreciated that such manual operation of a 
pipette places substantial physical and mental strain upon 
the pipette user over the course of a series of pipette 
operations wherein repeatability of operation is essential. 
In extreme cases, the physical hand and wrist strain 
associated with extensive and prolonged manual pipette 
operation can contribute to or produce carpel tunnel 



syndrome. 
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pos.txon aaainst the force of a return spring. 

The G er»an patent application,, on the other hand, each 
describe a hollow pi ston pipetta ^ f erromagnetie 
at upper and lower stops. Th e lower stop is a -hard- hotto* 
atop for the hollow piston in that no piston ™ nt Wond 

Pipette does not have to .feel- a -soft, stop definin, a 
ho» position for the hollow piston, father, the lower stop 
«W the position for the hollow piston pipette. 

Thus, » the operation of the hollow piston pipette, the 
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ao^ward thu^o force oa an ac tiTOtlng toob ^ ^ holloM 
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connected to a lower cone of the hollow piston pipette, the 
user simply releases the activating knob and allows a 
compression spring to move the hollow piston from the lower 
stop to the upper stop. The ferromagnetic systems of the 
upper and lower stops interact with a magnetized locking 
piece to control operation of a disk seal in opening and 
closing the aperture of the hollow piston. For example, 
since the retaining; force of the ferromagnetic system of the 
lower stop is greater than that of the locking piece and the 
axial motion of the locking piece is limited by a stop, the 
disk seal lifts away from a flange on the hollow piston and 
frees the aperture of the hollow piston so that a first 
cylinder-piston system communicates with a lumen of the 
pipette tip through the hollow piston and holes leading to 
a ventilation channel to atmosphere. 

It is to be noted that in all of the foregoing manual 
pipettes, the pipette user is required to continuously apply 
steady downward force with his or her thumb to maintain the 
pipette plunger unit in its home position ready for 
insertion of a tip of the pipette into the liquid to be 
drawn into the tip by controlled upward movement of the 
plunger unit from the home position to its upper stop 
position. 

Recognizing the physical and mental strain associated 
with repeated and prolonged operation of a manual pipette by 
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intended to control the rate of piston movement as it leaves 
the home position to prevent undesired surging of liquid 
into the pipette tip, such surging of liquid being commonly 
referred to as w f ountaining" * 

More recently, to significantly reduce the physical and 
mental strain associated with the operation of manual 
pipettes and to eliminate the need for the pipette user to 
physically maintain a pipette plunger in a home position, a 
latch mechanism operable as a pipette plunger reaches the 
home position has been developed and is described and 
illustrated in United Patent 5,364,596 assigned to the 
assignee of the present invention* As described in United 
States Patent 5,364,596, the latch mechanism releaseably 
m ai n tains a plunger in the home position without any user 
exerted force on the plunger in opposition to the force of 
the return spring* Such an improved manual pipette may 
further include a velocity governor for automatically 
controlling the rate of return movement of the piston from 
the home position to the upper stop position for the plunger 
upon a release of the latch mechanism. 

While the manual pipettes described in United States 
Patent 5,364,596 including latch and velocity governor 
mechanisms provide significantly improved repeatability and 
reliability of operation and reduce the physical and mental 
strain on pipette users where repeatability of operation is 
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return spring biased plunger unit supported therein for 
axial movement from a first or upper stop position. As with 
prior manual pipettes, a pipette user holding the pipette of 
the present invention presses on a plunger control knob to 
move the plunger unit from the upper stop position against 
the return spring to a second or lower stop position wherein 
all fluid contained in a pipette tip is expelled from the 
tip. The pipette user then allows the return spring to 
return the plunger to a "home" position adjacent the lower 
stop position. The "home- position is the starting position 
to which the plunger unit is returned for the start of each 
successive aspiration operation with the pipette. In prior 
conventional manual pipettes, the pipette user must exert a 
relatively strong downward thumb force on the plunger unit 
to retain it in the "home" position in opposition the return 
spring and a relatively strong "blow out" spring defining a 
"soft" stop. In particular, any downward movement of the 
plunger unit beyond the "home" position activates the "blow 
out" spring which generates a strong upward force in 
opposition to such downward movement of the plunger unit. 
The pipette user senses or "feels" the start of the increase 
in the return force which provides the user an indication 
that the plunger unit has reached and is at the "home" 
position. With the present invention however, rather than 
requiring the user to carefully sense the exact start of a 
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the lower stop. The stop member carries a first latch 
member for engaging and locking with a second latch member 

* 

carried by the piston unit only after the plunger unit has 
moved downward through its home position and a latch 
engaging force is exerted on the latch members. When the 
stop member is engaging or is resting on the lower stop, 
such a latch engaging force is exerted by a downward force 
on the plunger unit. 

Preferably however, the home position latch further 
includes a resilient or deformable spacing member for 
separating the first and second latch members and for 
compressing, deforming or deflecting in response to the 
latch engaging force to permit the first and second latch 
members to engage and releaseably lock the stop member to 
the plunger unit. 

Thus, in operation, as the plunger unit is moved by the 
downward thumb force of the pipette user from the upper stop 
position against the force of the return spring, the second 
latch member engages the spacing member and urges the 
spacing member downward to exert a downward force on the 
stop member. The stop member then moves with the plunger 
unit downward from a position against or below the home 
position stop to the lower stop. At the lower stop, further 
downward movement of the stop member is prevented and 
continued downward force on the plunger unit acts as the 
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with the plunger unit to the lower stop against the force of 
the return spring. When the stop member engages the lower 
stop, further downward movement of the stop member is 
prevented. Continued downward movement of the plunger unit 
compresses the spacing spring to allow the magnet and pole 
piece to engage and actuate the home position latch. Then, 
with the latch engaged, a release of the plunger unit allows 
the plunger unit and stop member to move upward together in 
response to the force of the return spring until the stop 
member contacts the home position stop. This stops upward 
movement of the plunger unit and holds the plunger unit at 
its home position without the pipette user exerting any 
downward force on the plunger unit. Then, when it is 
desired to aspirate the measured quantity of the liquid 
sample, the pipette user places an end of the pipette tip in 
the sample and releases the magnetic latch by forcing the 
plunger unit upward away from the home position to separate 
the magnet and the pole piece. The plunger unit then 
continues its upward movement to the upper stop position 
under the influence of the return spring to aspirate the 
measured quantity of the sample into the tip of the pipette. 

Alternatively, the delayed action home position latch 
may comprise a mechanical latch having a first locking 
member on the plunger unit and a second locking member on 
the stop member. The spacing member may comprise an axially 
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Accordingly, in addition to providing an improved 
manual pipette which simply and economically overcomes or 
substantially reduces the physical and mental strain 
normally associated with prolonged operation and use of 
manual pipettes, the present invention eliminates the need 
for a strong blow out spring and includes a delayed action 
home position latch which allows the pipette user to 
maintain full control over the downward movement of the 
plunger unit against the return spring as the plunger unit 
approaches and passes through the home position during the 
dispensing operation of the pipette. The delayed action 
latch only engages during blow out or after blow out is 
completed. Thus, with the present invention, the pipette 
user is able to maintain total control over the rate of 
movement of the plunger unit during pipette dispensing 
operation without any interference by the home position 
latch. Further, the elimination of the strong blow out 
spring reduces the hand forces which the pipette user must 
generate in moving the plunger unit from the home position 
to the lower stop at the end of blow out thereby 
significantly reducing pipette user fatigue normally 
associated with repeated operation of a manual pipette. 



Fig. 1 is a fragmentary side view of an upper portion 
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of a manual pipette, partially in section, and including a 
first embodiment of a delayed action home position latch 
according to the present invention and comprising a magnetic 
latch. The manual pipette is illustrated at an upper stop 
5 or start position for a plunger unit included in the 

pipette. 

Fig. 2 is a fragmentary side view of the manual pipette 
of Fig. 1 showing the plunger unifc as . t beg . ng tQ ^ 

downward from the upper stop position towards a lower stop 
10 position. 

Pig. 3 is a fragmentary side view of the manual pipette 
of Fig. l showing the plunger unit as it continues to move 
downward within the pipette housing. Fig. 3 s hows a first 
member of the delayed action home position latch as it 
15 approaches a second member of the latch with a spacing 

member of the latch engaging a bottom stop member of the 
Pipette to urge the bottom stop member downward with the 
plunger unit, the first and second members of the latch 
being disengaged. 

Fig. 4 is a fragmentary side view of the manual pipette 
of Fig. I showing the plunger unit as it continues to move 
downward within the pipette housing. Fig. 4 shows the 
bottom stop member engaging the lower or bottom stop of the 
Pipette, the spacing member comprising a spacing spring 
5 compressed and the first member of the delayed action home 
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position latch engaged with the second member of the latch 
to releasably lock the stop member to the plunger unit. 

Fig. 5 is a fragmentary side view of the manual pipette 
of Fig. 4 after the plunger unit has been released by its 
user at the lower stop and allowed to move upward in 
response to the force of a return spring within the pipette 
housing. Fig. 5 shows the stop member engaging a home 
position stop with the home position latch engaged to 
maintain the plunger unit at its home position ready to 
aspirate a measured quantity of a liquid sample into a tip 
(not shown) secured to a lower end of the pipette. 

Fig. 6 is a fragmentary side view of the manual pipette 
of Fig. 5 showing the pipette immediately after a release of 
the home position latch by a user actuation of a trigger 
mechanism to force the plunger unit upward from its home 
position and to begin aspiration of the sample into the tip 
of the pipette. Fig. 6 shows the stop member released from 
the plunger unit and remaining against the home position 
stop while the plunger unit moves upward from the home 
position toward the upper stop in response to the force of 
the return spring. Upon reaching the upper stop, the 
plunger unit will appear as shown in Fig. 1 and the pipette 
will have completed its aspiration operation to draw the 
measured quantity of the liquid sample into the tip of the 
pipette. Thereafter, when it is desired to dispense the 
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a thumb force o» . knob attacned to a ^ ^ 

plunger unit to W the plttnger un . t thrMgh ^ 

illustrated in Figs. ! x-4 . 

Fig. 7 is a fragmentary partially in section side vie* 
of a manual pipette similar to that ^ ^ ^ ^ ^ 
including . second embodiment of the delayed action home 
position latch comprising a mechanical latch. The pl^ 
«»xt of the pipette u lllu „ trated ^ a 

below the upper stop or start position for the plunger unit 
a. the plunger unit -so.es toward the lower stop in response 
to a downward thumb force of the pipette user on the knob 
secured to the top of the plunger unit. 

Wg. 8 is an enlarged sectional side view of the 
mechanical latch of pig. 7 showing . spaeing 

"parating first and second locking sobers of the latch a. 

the plunger unit moves with fh» k...... 

* the bottom stop member to engage 

the lower or bottom stop. 

Mg. 9 is . .id. view o£ the mechanical latch as shown 
x» Wg. 8 showing the bottom stop member at the lower .top 
— the plunger unit forced downward to laterally deflect 
the spacing comprising axially extending finger, 

extending from bottom , tep ^ ^ ^ ^ 

and .econd locking members to engage and the home position 
latch to releasably lock the pl„n,er unit to the stop 
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member. 

Fig. 10 is a side view of the mechanical latch as shown 
in Pig. 9 showing the plunger unit after it has been 
released by the pipette user and allowed to move upward 
under the influence of the return spring until the bottom 
stop member has engaged the home position stop to define the 
home position for the plunger unit within the pipette 
housing readying the plunger unit for aspiration of a 
measured quantity of a liquid sample into a tip of the 
pipette upon a release of the home position latch as 
depicted in Fig. 6. 

Fig. 11 is an enlarged sectional side view of a 
magnetic latch similar to that depicted in Figs. 1-6 
including a magnet holder separate from the bottom stop 
member and moveable axially with respect to the bottom stop 
member in response to a downward force exerted by a spacing 
spring , the bottom stop member being maintained in the "home 
position" by a secondary spring. 

Fig. 12 is a fragmentary side view of the latch 
illustrated in Fig. 11 showing the plunger unit at the lower 
stop for the pipette with the magnetic latch engaged. 

Fig. 13 is a fragmentary side view of the latch of Fig. 
12 illustrating the engaged latch after the plunger unit has 
been released and returned to its "home" position by the 
return spring. 

20 
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«9. 1* is an enlarged fragmentary side vi . tf Qf ^ 
alternate version of the mechanical latch shown ^ Fige , 
X. illustrate the plunger unit in an axial position 
wherein the latch nub engages the finger, comprising- th. 
spacing ^. t , the latch being ^ 

separate latch pi eee axially removable relative to th. 
bottom stop member, the bottom stop ^ ^ ^ ^ 
its -home- position by a second spring. 

"9. 15 is a fragmentary sectional side view c f the 
latch of Pig. M Mlth ^ piungM ^ ^ ^ ^ 

the latch nub engaged by the finger. 

Pig. 16 is a fragmentary sectional side view of the 
latch of P ig . ls depicWng the litch ^ piua ^ ^ 

r9le "« d t0 '° "home- po, ition in 

response to upward force of the return spring. 

K.ferrin, to Pigs. l- 6 , a preferred form o, the ^ 
Pipette of the present u^tiaa is mustrated ^ 
Rented by the numeral 10 . T „. pipett e i 0 orrises . 
-ollow pipette body !2 preferably formed from a plastic 
-aterial. The body 12 is axially elongated and. shaped to be 
hand holdable with a l iqnl d eod 14 contlouous ^ ^ 
extending «iall y f ron a lower end Qf ^ ^ ^ ^ 

a disposable pipette tip (n ot shown, . A plunger unit 1S 
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upwardly biased by a return spring 18 is supported for axial 
movement within the pipette body 12 between an upper stop 20 
and a lower stop 24. As shown in Fig. 1, at the upper stop 
20, an upper end of an enlarged portion 33 of a plunger 34 
of the plunger unit 16 engages the upper stop with an end 
portion of the plunger unit 16 extending from an upper end 
of the pipette body 12 to receive a control knob 22. The 
body 12 and control knob 22 are shaped such that when a 
pipette user grips the body 12 , his or her thumb extends 
over the top of the control knob such that thumb action of 
the user will exert a downward force on the plunger unit 16 
to move the plunger unit downward from the upper stop 20 
against the action of the return spring 18 to the lower stop 
24. At the lower stop 24, a bottom stop member 46 which is 
moveable axially relative to the plunger unit 16 engages an 
annular shoulder 45 within the pipette body 12. The 
shoulder 45 defines the lower stop 24 and limits further 
downward movement of the plunger unit 16 within the pipette 
body. 

Also located within the pipette body 12 is a delayed 
action home position latch 26 for releasably holding the 
plunger unit 16 at a "home" position against the continuous 
upward spring bias of the return spring 18. 

Parenthetically, the "home" position is the axial 
position of the plunger unit 16 in the pipette body 12 where 
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th. pipette 10 i. ready for lts tip to ^ ^ 
liguid for aspiration or pi c)cnp by the pipette io * 
.ubeeguent dispensing into a receptacle. It i. ilso tn 
ret™ position for the plunger unit 16 aur ing repeated 
Pipette op«atio„. in drawing liqui * into ^ ^ 
liquid fro» a eerie, of di.po.abl. tips. In that regard 
the pipette 10 include, a pipette tip ejector 27 .uch a. the 
proved ejector described in 0 „i ted state, patent 
application Serial No. 08/451,573, filed May 2 6, 199s and 
a..ig„ed to th. assignee of the present invention. As i. 
co»,on practice in the pipetting of liguid., following «aoh 
pxpett. operation, the di.po.able tip i. ejected fr OT the 
Pipette and replaced with a new tip to in.ure ,g ain . t 
contamination of the eerie, of lionid. sanpl.. di.pen.eo: by 
the pipette. 

Basically, the delayed action home position latch 26 is 
dasxgned to engage only after the plunger unit 1 S ha. n^ed 
downward through it. hone pcition to thereafter releasably 
connect the botto* .top „e»b.r 46 to the plunger unit. 
M^fter, the bottom .top ^.ber i6 ^ with tn . plungar 
unit 16 and upon an upward return of th. plunger unit toward 
the upp.r stop 20 engage, a h OT e position stop 28 to 
r.lea.ably lock the plunger unit in it. ho». position. By 
e»,.,in g after the P l ung .r unit i6 has ^ ^ ^ 
position, the delayed action hone position latch 26 doe. not 
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10 



introduce a reactive force which might interfere with the 
pipette users total control of the rate of downward movement 
of the piston unit between the upper stop and the lower stop 
during the dispensing of liquid by the pipette. By engaging 
to releasably lock the bottom stop member 46 to the plunger 
unit 16, the delayed action home position latch 26 holds the 
bottom stop member against the home position stop 28 and 
holds the plunger unit at its home position against the 
upward force of the return spring 18 until such time as the 
pipette user desires to aspirate a measured quantity of 
liquid sample into the tip of the pipette. Such holding of 
the plunger unit in its home position does not require the 
pipette user to exert any downward force on the plunger unit 
in opposition to the return spring 18. This significantly 
reduces the hand forces which the pipette user normally 
would be required to generate using a conventional manual 
pipette to maintain such a pipette at its home position 
ready for aspiration of liquid sample. Moreover, it is to 
be noted that the pipette of the present invention including 
a delayed action home position latch 26 does not require the 
strong blow out spring included in conventional manual 
pipettes. This further reduces the forces which a user of 
the present invention must generate in moving the plunger 
unit 16 from its home position to the lower stop position 
25 during blow out of residual liquid from the pipette tip. 
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in it. most basic forBr fche matun . 

position latch 26 as inched in the « pip . tte „ o£ 
the present lMmm c<JnprlsM a ^ ^ ^ 

the bottom atop member 46 ^ a aecond lafcch m(mber 26fa on 

the plunger unit 16. The first l.*..*. 

Tne first latch member 2« a is adapted 

to only en,a,e and latch to the second latch >mb . r 26b 
after the piun^ unit „ to ^ ^ ^ ^ 

pr.viou.ly st ate d , th . bottom atop ^ 46 ^ 
first latch member 26a is moveable relative to the plunger 
-** 1«. When th. bottom stop »^ „ is constructed euoh 
that upon . release of the latch 26 and th. start of pipette 
aspiration the bottom stop member will move to a position 
below the home position stop 28, eg. by the force of gravity 
acting on the bottom .top member, the latch 26 need only 
include the first and second latch members 26a and 26b. 
Under such conditions the latch members will releas.ablv 
lock when th. second latch member 26b contacts the first 
latch member 26a and the bottom stop member 46 is on the 

lower stop 24 and the Dinette ...... _^ 

.... Pipette user exerts a downward 

latching force on the plunger unit. 

Preferably however, to insure that th. first and second 
latch members 26. and 26b only en,.,, or lock after th. 
Pl«n,.r unit has past through it. home position, the delayed 
action he position latch 26 further includes a .p. c i„ g 
— «« 26c between the first and second latch members. The 
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spacing member 26c functions to separate the first and 
second latch members as the plunger unit 16 moves downward 
from its upper stop position past its home position* After 
the plunger unit 16 has past its home position , the spacing 
member 26c allows the first and second latch members 26a and 
26b to engage in response to the latch engaging force to 
releasably lock the bottom stop member 46 to the plunger 
unit for upward movement therewith until the bottom stop 
member engages the home position stop 28 to hold the plunger 
unit in its home position against the upward force of the 
return string 18. 

Referring now more specifically to Figs* 1 and 2, the 
illustrated plunger unit 16 for the pipette 10 comprises an 
axially elongated plunger 34 terminating at its upper end in 
the control knob 22 and at its lower end in a piston return 
36. The piston return 36 is secured to the upper end of a 
piston 38 moveable axially with the plunger 34 within the 
liquid end 14. The return spring 18 surrounds the piston 38 
with one end bearing on an annular shoulder of the piston 
return 36 and an opposite end bearing on a seal retainer 40 
seated on a shoulder 42 inside the liquid end 14. Thus 
confined, the return spring 18 continuously exerts an upward 
force on the piston 38, the piston return 36 and hence the 
plunger 34 to continuously urge the plunger unit 16 upward 
toward the upper stop 20 r the upper stop being defined by an 

26 



axially adjustable shoulder 44 within j the body 12 of the 
pipette. 

As illustrated most clearly in pig- 4, the —home- 
position for the plunger unit 16 is defined by the bottom 
stop member 46. The bottom stop member 46 is generally 
cylindrical in shape having an inwardly stepped ^ 
surface around a central opening 47 for receiving a lower 
end of the plunger 34 and a holder 48 as illustrated most 
clearly in Fig. 3. As shown, the bottom stop member 46 
extends axially into the lower end of a cylinder 50 fixed 
within the pipette body 12 to axially receive the plunger 
34. A seal 46a is seated in an annular groove 46b on an 
outer surface of the bottom stop member 46. The seal 46a 
creates a fluid seal and sliding friction between the bottom 
stop member 46 and the cylinder 50 such that an annular 
flange 52 extending from a bottom of the bottom stop member 
normally engages a lower annular surface 54 of the cylinder 
SO to limit upward axial movement of the* bottom stop member 
into the cylinder and relative to the pipette body 12. in 
this manner, the surface 54 defines the home position stop 
28. 

As shown, the lower end of the central opening 47 is of 
reduced diameter and includes a threaded portion 55 for 
mating with similar threads on an outer surface of a axial 
neck 56 of the holder 48. i„ this regard, the holder 48 
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like the bottom stop member 46 is of generally cylindrical 
shape having an inwardly stepped inner surface around a 
central opening 57 for receiving a lower end of the plunger 
34 and defining annular shoulder 58 between a top of a 
5 holder and the neck 56. The shoulder 58 defines a flat 

support surface for either the first latch member 26a or the 
second latch member 26b of the home position latch 26. In 
the embodiment of the latch 26 depicted in Figs. 1-6 , the 
latch is a magnetic latch with the first latch member 26a 

10 comprising a magnet 60 in the bottom stop member 46 and with 

the second latch member 26b comprising a ferromagnetic pull 
piece or dashpot piston 74 secured to the plunger 34 for 
axial movement within the cylinder 50. The spacing member 
26c comprises a spacing spring 70 coiled around a portion of 

15 tne plunger 34 and secured at an upper end to the pull piece 

74. As will be described more fully with respect to Figs. 
3 and 4, the spacing spring 70 is designed to compress as 
the bottom stop member 46 contacts the lower stop 24 and the 
pipette user continues to apply a downward force to the 

20 plunger unit 16 to move the plunger unit toward the bottom 

stop member 46. This allows the magnet 60 to lock to the 
pull piece 74 and thereby releasably engage the home 
position latch 26. 

As depicted in Figs. 1-6 r magnet 60 comprises an 

25 annular magnet and the shoulder 58 provides support for the 
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annular mg „ at wlth its oe „ tral ^ 
Plun 9 er 34 ana it . top 8urf _ ^ 

upper annuls surface of the bolder A 

bushlnc 64 u aettted t±ghWy wlfchin ^ opening ^ ^ 

56 of the holder 48 to provide a al{< i4 

provide a sliding surface for the 

plun 9 .r 34. An o-rin 9 SS is seated in an annular slot U> an 
outer surface of the holder „ ^ 

holder a„ d the botton ^ ^ ^ 

advent of the holder relati , e ^ ^ ^ 

A. previously described and as shown for example in 
Fx 9 . 1, the stop _ eaiber ^ . s ^ 

° ylinder 50 " ith —lax flanoe 52 a g ai„st a lower 
annular , orfaoe 54 Qf the detlning _ 

posxt lon for tn „ bottoin stop Beaber ^ ^ 

C-crioed a.ove relate to th e op era ti on of the ho„e 
P^ion latch 26 and as depicted in Fig . t , the surface 
also (oIM the „o*e position stop 2 e for the plunaer unit 16 

Considers, now m „ apKcl£lmlly th „ 

ta. pxpette 10 with the ^„et io ho»e position latch 26 
b« 9 innin 9 with Fi 9 . 1 Md continuina through Fiff . 6 , Flg \ 
depicts the pipette 10 at it. upper stop position with the 
upper surface of the e»lar 9 ed portion 33 of the plu» 9 er unit 
bearxno on the lower surface 44 cc.pri.in, the upper stop 
To ready the pipette 10 f or the aspiration of a 
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measured quantity of the liquid sample into a pipette tip 
secured to a lower end of the pipette body 12, a pipette 
user grasps the pipette body 12 in one hand with his or her 
thumb oyer the control knob 22 • The user then exerts a 
5 downward thumb force on the control 22 as indicated by the 

arrow in Fig* 2. This causes the plunger 16 to move 
downwardly within the pipette body 12 from the upper stop 
position of Pig. 1 as shown in Fig. 2* Such downward 
movement of the plunger 16 is opposed by the upward force of 

10 the return spring 18 . The pipette user continues to exert 

a downward thumb force on the control knob 22 until the 
spacing spring 70 engages a top surface of the magnet 60 as 
depicted in Fig* 3* Continued downward thumb force on the 
control knob 22 then causes the bottom stop member 46 to 

15 move downwardly with the plunger unit 16 until the annular 

flange 52 engages the annular shoulder 45 defining the lower 
stop 24 for the pipette 10. 

As depicted in Fig* 4, continued downward thumb force 
on the control knob 22 then produces a compression of the 

20 spacing spring 70 to allow the pull piece 74 to engage the 

top surface of the bottom stop member 46 releaseably locking 
the pull piece to the magnet 60 and thereby engaging the 
home position latch 26* This, in turn, releaseably locks 
the bottom stop member 46 to the plunger unit 16 such that 

25 upon a release of the control knob 22 by the pipette user, 
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the bottom .top member 46 »ove s upwardly with ^ 
-nit 16 in re.ponse to the upward force of the return spx-ing 
18. Such upward movement of the bottom stop member 46 ^ 
Plunger unit 16 continue, until the flange 52 engage* the 
lower annular .urface S4 of the cylinder SO defining the 
home position .top 28 for the pipette 10. upon enwin , the 
home position .top 28, further upward movent of the bottom 
stop member 46 and plunger unit 16 i. halted to maintain the 
Plunger unit 16 in its home position as depicted in *ig. S 
The pipette 10 will remain in the home position without the 
Pipette user exerting any force on the plunger unit until 
such time as it is desired to ..pirate liguid into the tip 
of the pipette. At that time, the pipette u.er moves the 
tip of the pipette into the receptacle containing the liquid 
sample and release, the home position latch to allow the 
Plunger unit to return to its upper stop position as shown 
in Fig. 1 under the influence of the return spring IB. Such 
release of the home position latch is accomplished by the 
pxpett. u..r squeezing a trigger mechanism 80 as depicted in 
Fig. 6. Basically, the trigger mechanism 80 comprisee a 
rocker arm 82 hinged at a lower end to the pipette body 12 
with the arm extending vertically upward along the body 
toward a top thereof with a nose portion 84 extending 
through a .ide opening 86 in a top piece of the body 12 in 
the direction of the plunger 34 and control knob 22. The 
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rocker arm 82 is normally biased away from the plunger 34. 
When the pipette user presses inwardly on the rocker arm 82, 
a cam surface on an end of the nose portion 84 engages a 
complimentary cam surface 90 on a bottom of the control knob 
22 to urge the control knob and hence the plunger unit 16 
upwardly within the pipette body 12. Such upward movement 
of the plunger unit causes the pull piece 74 to separate 
from the magnet 60 to thereby release the home position 
latch 26 allowing the plunger unit to move upwardly 
independent of the bottom stop member 46 which remains in 
its home position as shown in Pig. 6. The plunger unit 16 
continues its upward travel until it reaches its upper stop 
position as depicted in Pig. 1. Aspiration of the measured 
quantity of liquid into the tip of the pipette is then 
complete and the pipette is ready for dispensing of the 
sample into a receptacle. The pipette user then moves the 
pipette over the receptacle and exerts a downward thumb 
force on the control knob 22 as depicted in Figs. 2, 3 and 
4 to move the plunger unit from the upper stop position 
through its home position to the lower stop position where 
the home position latch 26 is engaged as depicted in Fig. 4. 
Such downward movement of the plunger unit 16 is under total 
control of the pipette user who is able to manually regulate 
the rate of downward movement and the dispensing of sample 
from the tip of the pipette 10. Such control over the rate 
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of downward movement of; the plunger unit is in no way 
impaired by an operation of the home position latch 26 which 
does not occur until after the plunger unit 16 has passed 
its home position and is in or at the end of blowout of 
residual sample at the lower stop position shown in Fig. 4 . 
Further, in its downward j travel from the home position to 
the lower stop position, only the return spring 18 opposes 
downward travel of the plunger unit. This means that with 
the pipette 10 of the present invention, the pipette user 
only needs exert a downward force sufficient to overcome the 
upward force of the return spring rather than exerting a 
much larger force as is required in the use of conventional 
manual pipettes where such motion as opposed by a strong 
blow-out spring. Thus, the improved pipette 10 of the 
present invention allows the pipette user total control over 
the rate of plunger unit movement during the dispensing of 
liquids by the pipette and minimizes the thumb forces which 
the pipette user must generate in dispensing liquids from 
the pipette. This materially reduces the fatigue of the 
Pipette user particularly in performing a series of 
pipetting operations and enhances the user's ability to 
carefully manually control the rate of operation of the 
pipette to improve repeatability of pipetting results. 

The same improved operational features associated with 
the pipette 10 including the magnetic home position latch 26 
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are associated with the pipette 10 illustrated in Figs. 7 
through 10 wherein the home position latch 26 comprises a 
mechanical latch. More particularly, in the mechanical home 
position latch 26, the first latching member 26a comprises 
a first lock member 92 formed by a downward and laterally 
outward sloping surface on the under side of a cam 94 at the 
upper end of an arm or finger 96 extending upwardly from the 
base of a cavity 98 in a top of the bottom stop member 46. 
The second latching member 26b comprises a second locking 
member 100 formed a downwardly and laterally outwardly 
sloping annular cam surface on an annular nub 102 extending 
from the plunger 34 immediately below the dashpot piston 74-. 
The spacing member 26c comprises the axially extending arm 
or a finger 96 and preferably comprises a plurality of such 
15 fingers spaced circumf erentially around the plunger 34. As 

illustrated, the fingers 96 and the nub 102 carry 
complimentary cam surfaces 94a and 102a for exerting a latch 
engaging force on the fingers 96 to outwardly deflect the 
fingers and permit the locking members to engage and 
releaseably lock together thereby defining an engaged 
condition for the mechanical home position latch 26. 

Thus constructed, as the pipette user exerts a downward 
thumb force on the control knob 22 to move the plunger unit 
16 downward from its upper stop position toward the lower 
stop position (as shown in Pig. 7), the nub 102 is moved 
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downwardly until it eBgages the £ . ngers 9? Continueti 
downward thumb force o„ th. plunger ^ ls th<m ^ 
bottom stop m^ber 46 with th. plunger ttnit 16 u „ til ^ 
bottom stop «e»b.r engage, the lower stop 24 a. shown in 
Fig. 8. Further downward force on the piunger unit „ MM 
the complimentary cam surface, to tightly eng.g. and tha nub 
102 to outwardly deflect th. fingers 96 aliowtng the nub to 
move downwardly until th. locking surface. 92 and 100 e„,.g e 
to releaseably lock the bottom stop member 46 to the plunger 
""it 16 as shown in Fi g . 9. Then, a r.le... of the thumb 
force on the plunger unit 16 by the pipette u.er allow, th. 
bottom stop n«mb. r 46 to move with th. plunger unit upw . rd 
wxthin th. pipette body 12 in response to th. upward force 
of th. r.tum .pring 18. Suc h upward movement continue, 
until th. bottom .top m^toer 46 ,n,ag.s the home position 
.top 28 a. depicts in Mg. 10 . rhis maintain, th. plunger 
unit 16 in its home po.itio„ r..dy to aspirat. a measured 
"entity of liquid into the tip of th. pipett.. As with th. 
Pip.tte of rigs. 1 through 6, such aspiration is produced by 
the pipett. user moving th. tip of the pipett. to the 
container of th. liguid sample. actuation of a trigger 

~ch.ni.rn 80 then force, th. plunger unit upward relative to 
the .tationary bottom .top member 46 causing the nub 102 to 
<U..n,.g. from the finger. 96 and effect a r.l. M . of the 
home position latch. Then, the pl„„ ger unit 16 contlnM . 
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its upward movement to the upper stop 20 in response to the 
upward force of the return spring 18- At the upper stop 20 , 
aspiration of the sample liquid is complete and the pipette 
10 is ready to dispense the sample into a receptacle in the 
5 manner previously described. 

Thus r with the pipette 10 including the mechanical home 
position latch, the pipette user has total control over the 
dispensing of sample with the pipette and the home position 
latch maintains the plunger in its home position without 

1° requiring the pipette user to exert a downward force on the 

plunger unit to maintain the plunger unit in its home 
position ready for aspiration of a sample liquid. In this 
manner, the pipette including the mechanical home position 
latch like the pipette including the magnetic home position 

15 latch overcomes all of the shortcomings of prior mechanical 

pipettes including home position latches. 

In some pipetting applications, it is desired to 
pipette highly viscous liquids which tend to adhere to the 
inner walls of pipette tip even after ••blow out" operation; 

20 that is, manual movement of the plunger unit from the home 

position to the lower stop position to blow all excess 
liquid from the tip* To more accurately pipette such highly 
viscous liquids, a method of pipette operation has been 
developed known as " reversed mode pipetting 9 *. In reversed 

25 mode pipetting, a disposable tip is affixed to the lower end 

36 



10 



15 



20 



25 



- the pipette and the push button completely depress to 
move the plunger unit to the lower atop position. The tip 
i. then agreed in the sample liquid and th „ ^ 
released to allow the plunger unit to return to the upper 
stop position under the influence of the return spring. Tne 
operator then pauses for one or two seconds or longer to 
allow the viscous liquid in the pipette tip to roach 
equilibrium. Any excess liquid is then wiped from the 
outside of the tip without touching the orifice. 

To dispense the viscous liquid fro- the pipette tip 
the end of the tip is placed against the inner wall ox a 
receiving vessel and the pipette push button depressed to 
the home position where it is held f or on. to two seconds or 
long enough for the liquid within the pipette tip to again 
reach equilibrium. 

The tip is then removed from the receiving ves.el 
without blowing out the liquid remaining in the tip. Tha 
excess liquid within the tip i. then either returned to the 
•"-Pie or discarded with the used tip. Alternatively, the 
PH»tte tip may be reused to aspirate another semple of the 
viscous liquid by the user continuing to exert a downward 
force on the push button to maintain the plunger unit ,t its 
home position while inserting the tip in the viscous liquid 
««d then releasing the push button to allow the plunger unit 
to return to its upper stop in response to the force of the 
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return spring. The viscous liquid sample is then dispensed 
from the tip in the manner previously described with 
downward movement of the plunger unit being halted at the 
hone position. 

Since in reverse mode pipetting it is important that 
the pipette user be able to detect the home position for the 
plunger unit during the dispense operation, the embodiments 
of the present invention illustrated and described with 
respect to Pigs. 1-10 may be modified for use in reverse 
mode pipetting in the manners illustrated in Fig. 11-16. 

Figs. 11-13 illustrate a modification of the magnetic 
home position latch illustrated in Figs. 1-6 while Figs. 14- 
16 depict a modification of the mechanical latch illustrated 
in Figs. 7-10 which accommodate pipette use in reverse mode 
pipetting . 

Basically, the magnetic latch 26 described and 
illustrated in Figs. 1-6 is modified by (i) separating the 
bottom stop 46 from the holder 48 for the magnet 60, (JJ.) 
adding a second spring 104 within the pipette body 12 
between a spring retainer 106 and a bottom of the bottom 
stop member 46 and (iii) adding a second lower stop 110 for 
the holder 48. As illustrated in Figs. 11-13, the magnet 
holder 48 is coaxial with the plunger 34 and adapted to 
axially receive the plunger, the plunger guide bushing 64 
and the magnet 60. The spring retainer 106 comprises an 
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annular step from the inside of the pipette body 12 
including laterally extending surfaces 109 for receiving and 
supporting a bottom of the spring 104 and a top laterally 
extending surface defining the second lower stop no for the 
holder 48. with the spring 104 thus supported on the 
surfaces 109, it extends upwardly to engage the bottom 
surface of the bottom stop member 46 and continuously exert* 
an upward force on the bottom stop member urging it against 
the home position stop 28 as shown in Pig. n. 

Thus, in operation, as the plunger unit 16 is moved 
downward by the pipette user exerting a downward force on 
the push button 21 (as depicted by the arrow 105), the 
spacing spring 70 engages the top of the magnet 60 and urges 
the magnet 60 and the magnet holder 48 downward relative to 
the bottom stop member 46 until the holder 48 engages the 
second lower stop 110. The bottom stop member 46 is 
retained against the home position stop 28 by the second 
spring 104. This is the state of the pipette 10 depicted in 
Fig. 11. As there shown, the bottom of the dashpot piston 
74 (comprising the ferromagnetic pull piece) engages the top 
of the bottom stop member 46~the bottom stop member bearing 
upwardly against the home position stop 28. The pipette 
user senses the resistance to further downward movement 
produced by such contact and by the second spring 104 and 
hence senses that the plunger unit 16 has reached its home 
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position. It should be noted from Fig* 11 that the home 
position latch 26 has not engaged and the pull piece 74 is 
separated from the magnet 60* 

The pipette user then continues to exert a downward 
force represented by the arrow 105, on the plunger unit 16. 
As this occurs, the dashpot piston 74 drives the bottom stop 
member 46 downward away from the home position stop 28 to 
the lower stop 24 , as depicted in Pig. 12. At that 
position, the dashpot piston 74 comprising the ferromagnetic 
pull piece contacts the magnet 60 to engage the home 
position latch 26 locking the magnet 60, the magnet holder 
48 and the bottom stop member 46 to the dashpot piston 74. 
With regard to the locking of the bottom stop member 46, it 
should be noted that an annular flange 108 at a bottom side 
of the magnet holder 48 engages the bottom surface of the 
bottom stop member 46 such that upon upward movement of the 
dashpot piston, magnet and magnet holder combination, the 
bottom stop member 46 moves as a unit with the combination 
upward until the bottom stop member engages the home 
position stop 28 as shown in Fig. 13. Such upward movement 
of the plunger unit 16 is in response to the pipette user 
releasing the push button 22 and in response to the upward 
forces exerted by the return spring 18 and the second spring 
104. 

Thus, when it is desired to use the pipette 10 (having 
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the latch mechanic shown in ri ga . 11-13, & reveMa(i ^ 
Pipetting, the pip. tte UBer slaply ^ ^ ^ 

push button 22 driving the pXttn , er uoit „ ^ ^ ^ 

portion. The pipette user then in a . rt8 the pipett. tip ^ 
the viscous liquid ^ raleaSM ^ ^ ^ 

liquid .ample is drawn ioto the pip8tte fclp m ^ piunger 
-it i 6 ^ upBard fron fche i<jKer stop 

illustrated in Pig. 12 to th . hoBe pQ8ition ^ 
Fig. 13. At the home position of Pig. 1 3 , the operat „ 
actuates th. trigger mechanism 80 illustrated in Fig. l- 6 
allowing the plunger unit 16 to return to the upper atop 
posxtion in response to the upward force ot th. return 
spring 18. The pipette user then moves the pipette to the 
receiving vessel. Wlth the end of the pipette tip against 
a sidewall of the vessel, the pipette user presses on th. 
push button 22 to drive the pl„„g« unit 16 downward ^ 
the upper stop position toward the home position, when the 
Pipette user senses that the plunger unit 16 has reached th. 
home position, by ..nsiug the iaaMmmm ^ ^ 

downward movement of the push button, the us.r haXts 
-ov«sent of th. plunger unit and remove, the pipette from 
the receiving vessel. The pipette user then either eject, 
the remaining sample liquid froB the tip or eject, the used 
tip containing th. exc... liquid. Alternatively, th. 
Pipette „. er may retain the pipette in its home position by 
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continuing to exert a downward force on the push button 22 
to maintain the plunger unit 16 at its home position while 
again inserting the tip of the pipette into the sample 
liquid. Then, upon a release of the push button 22 r the 
plunger unit returns upward to the upper stop position 
having aspirated another sample liquid into the pipette tip. 

The same operational features are associated with the 
pipette 10 including the alternative form of the mechanical 
latch 26 illustrated in Figs. 14-16. 

As illustrated in Fig. 14, the bottom stop member 46 is 
separate from, coaxial relative to and surrounds a latch 
piece 48 '. The latch piece 48' is similar in structure to 
the magnet holder 48 of Figs. 11-13 and is moveable axially 
relative to the plunger unit 16 and the bottom stop member 
46. Further, the latch piece 48' supports fingers 96 
comprising the spacing member 26c and the first lock member 
92 of the mechanical home position latch 26 illustrated and 
described with respect to Figs. 7-10. As in the embodiment 
of Figs. 7-10, the mechanical latch of Figs. 11*13 includes 
a second lock member comprising an annular nub 102 extending 
from plunger 34. Further, as in the embodiment illustrated 
in Figs. 11-13, the modified mechanical latch 26 includes 
the second spring 104 extending between the spring retainer 
106 and a bottom of the bottom stop member 46 to 
continuously urge the bottom stop member upward against the 
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home position stop 28. 

Thus constructed, as the plunger unit 16 is driven 
downward by the force indicated by the arrow 105 , the 
annular nub 102 engages the upper cam surface of the fingers 
96 moving the latch piece 48' downward axially relative to 
the bottom stop member 46 until the latch piece 48' engages 
the lower stop 110. The bottom stop member 46 remains 
stationery against the home position stop 28 in response to 
the upward force exerted by the second spring 104, 
Continued downward movement of the plunger unit 16 causes 
the dashpot piston 74 functioning as a contact member- to 
engage the top surface of the bottom stop member 46 as shown 
in Pig. 14. Thereafter, continued downward movement of the 
plunger unit 16 drives the bottom stop member 46 away from 
the home position stop 28 until the bottom stop member 46 
engages the lower stop 24 as depicted in Fig. i 5 . As tnis 
occurs, the nub 102 is driven downward relative to the 
stationary latch piece 48' and the fingers 96 deflect 
outwardly to accommodate such downward movement of the 
Plunger 34 until the fingers snap inwardly and the 
complimentary cam surfaces on the fingers and nub engage as 
shown in Pig. is to engage the mechanical home position 
latch. 

Thereafter, a release of the push button 22 causes the 
Plunger unit 16, latch piece 48' and bottom stop member 46 
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to move upwardly as a unit until the bottom stop member 46 
engages the home position stop 28 as illustrated in Fig. 16. 
The home position latch then maintains the plunger unit at 
its home position until such time as the trigger mechaniem 
80 illustrated in Figs, 1-6 is activated to move the plunger 
34 and nub 102 upwardly releasing the home position latch 
and allowing the plunger unit 16 to return to its upper stop 
position under the influence of the return spring 18. 

Thus structured, the pipette 10 including the 
alternate version of the mechanical latch illustrated in 
Figs. 14-16 functions in reverse mode pipetting in the same 
manner previously described with respect to the modified 
magnetic latch of Figs. 11-13. 

While particularly preferred embodiments of the present 
invention have been illustrated and described herein above f 
it is to be appreciated that changes and modifications may 
be made in the preferred embodiments without departing from 
the spirit of the present invention. For example, in both 
the magnetic latch and mechanical latch versions of the 
present invention r the active elements comprising the latch 
may be reversed. For example, for the magnetic latch, 
rather than the pull piece 74 being secured to move with the 
plunger 34, the magnet 60 may be thus secured and rather 
than the holder 48 securing the magnet 60, the holder 48 may 
secure the pull piece 74. Such a reversal of parts is 
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indicated, by way of example, in Figs. U -13 where » ( 60> « is 
placed adjacent to the number "74- and "(74)- is place<J 
adjacent to the number -60-. m a similar manner, ^ e 
active elements of the mechanical latch illustrated in Figs . 
7-10 and 14-16 may be reversed with the fingers 96 being 
fixed to move with the plunger 34 and the pull piece 74 
being supported by the holder 48 or latch member 48'. Thus 
by way of example, in Figs. 14-16, - (4 8',- is placeoV 
adjacent to the number -74- and -(74,- is placed adjacent to 
the number -48- to indicate the reversal of parts. 
Accordingly, the present invention is to be lifted in is 
scope only by the following claims. 
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CLAIMS 

1. A manual pipette (10) for repeatably aspirating and 
dispensing a predetermined quantity of liquid, comprising: 
a hollow hand holdable pipette body (12) containing an 
5 upper stop (20), a lower stop (24) and a home position stop 

(28); 

a plunger unit (16) mounted within the pipette body 
( 12 ) for manual movement by a pipette user downward from the 
upper stop (20), past the home position stop (28) to the 

10 lower stop (24), the upper, lower and home position stops 

defining upper, lower and home stop positions for the 
plunger unit, the home position being a predetermined 
starting position for the plunger unit for repeatable 
aspiration of the predetermined quantity of liquid into a 

15 tip extending from the pipette body when the tip is immersed 

in the liquid; 

a return spring (18) within the pipette body (12) for 
generating an upward force opposing downward movement of the 
plunger unit (16) away from the upper stop (20) and for 

20 returning the plunger unit to the upper stop position upon 

a release of the plunger unit; 

a bottom stop member (46) moveable relative to the 
plunger unit (16) within the pipette body (12) between the 
lower stop (24) and the home position stop (28); and 

25 a delayed action home position latch (26) for engaging 
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only after the plunger unit (16) has moved downward through 
its home position to thereafter releasably connect the 
bottom stop member (46) to the plunger unit to move 
therewith and upon an upward return of the plunger unit 
toward the upper stop to engage the home position stop to 
releasably lock the plunger unit in its home position 
without any downward force being exerted by the pipette user 
on the plunger unit. 

2. The manual pipette of claim 1 further including a 
pipette user actuated trigger mechanism (80) for releasing 
the home position latch (26). 



3. The manual pipette of claim 1 wherein the home 
position latch (26) includes a first latch member (26a) on 
the bottom stop member (46) and a second latch member (26b) 
15 on the plunger unit (16). 



4. The manual pipette of claim 3 further comprising a 
pipette user actuated trigger mechanism (80) carried by the 
pipette body (12) for exerting an upward force on the 
plunger unit (16 ) to move the second latch member (26b) away 
from the first latch member (26a) to release the home 
position latch ( 26 ) . 
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5. The manual pipette of claim 3 wherein the home 
position latch (26) is a magnetic latch comprising: 

a magnet (60) on one of the bottom stop member (46) and 
the plunger unit (16); and 

a ferromagnetic pull piece (74) on the other of the 
bottom stop member (46) and the plunger unit (16). 

6. The manual pipette of claim 3 wherein the home 
position latch (26) further includes a spacing member (26c) 
for normally separating the first and second latch members 
(26a, 26b) as the plunger unit (16) moves downward from the 
upper stop position past its home position and for releasing 
after the plunger unit has past its home position to allow 
the first and second latch member to engage in response to 
a latch engaging force and releasably lock the bottom stop 
member to the plunger unit for upward movement therewith 
until the bottom stop member engages the home position stop 
(28) to hold the plunger unit in its home position against 
the upward force of the return string (18)* 

7. The manual pipette of claim 5 wherein the magnetic 
latch further comprises a spacing member (26c) including a 
spacing spring (70) for compressing as the bottom stop 
member (46) contacts the lower stop (24) and the pipette 
user applies a downward force to the plunger unit (16) to 
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move the plunger unit toward the bottom stop member (46> to 
allow the magnet (60) to lock to the pull piece (74) and 
thereby releasably engage the home position latch. 

8. The manual pipette of claim 6 wherein the home 
position latch (26) is a mechanical latch comprising: 

the first latch member (26a) comprising a first locking 
member (92) on the plunger unit (16); 

the second latch member (26b) comprising a second 
locking member (100) on the bottom stop member (46); and 

the spacing member (26c) comprising a deformable member 
(96) for deforming as the bottom stop member (46) contacts 
the lower stop (24) and the pipette user applies a downward 
force to the plunger unit to move the plunger unit toward 
the bottom stop member to allow the first and second locking 
members to lock and releasably engage the home position 
latch. 

9. The manual pipette of claim 8 wherein the 
deformable member (96) comprises a laterally flexible finger 
extending axially from the bottom stop member (46)to engage 
the first locking member (92) on the plunger unit (16). 

10. The manual pipette of claim 9 wherein the flexible 
finger (96) an d the first locking member (92) carry 
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complementary cam surfaces (102, 102a) for engaging and 
laterally deflecting the finger to allow the first and 
second locking members (92, 100) to lock together . 

11. The pipette of claim 3 wherein: 

the second latch member (26b) is moveable axially with 
the plunger unit (16) to engage the bottom stop member (46) 
when the plunger unit reaches its home position and 
comprises one of a ferromagnetic pull piece (74) or a magnet 
(60); 

the first latch member (26a) comprises a second of the 
pull piece (74) or the magnet (60) supported for axial 
movement relative to the plunger unit (16) and the bottom 
stop member (46) to engage and releaseably lock to the one 
of the pull piece or the magnet after the plunger unit has 
moved downward past its home position; and 

the pipette further comprises a second spring (104) for 
urging the bottom stop member (46) upward against the home 
position stop (28). 

12. The pipette of claim 11 further comprising a 
holder (48) axially moveable within the pipette body (12) 
relative to the plunger unit (16) and the bottom stop member 
(46), the holder supporting the second of the pull piece 
(74) or the magnet (60). 
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13. The pipette of claim 12 further comprising; a 
second lower stop ,110, for engaging the holder ,«,, to 
limit downward movement of the holder. 

14- The pipette of cl .i« 13 wherein the home position 
latch ,26, father comprise, a spacing member ,26c, for 
normally separating the first and second latch members < 2 6a 
26b, as the plunger unit (16) ,„ OVM downKard from the 
stop position past its home position. 

15- The pipette of claim 14 wherein the spacing member 
(26c, includes a spacing spring (70) for compressing as the 
holder ,48, contacts the second lower stop ,»0, and the 
Pipette user applies a downward force to the plunger unit 
(16, to move the plunger unit to the lower stop ,24, to 
allow the magnet (60, to releaseably lock to the pull piece 
(74, and thereby releaseably engage the home position latch 
(26). 

16. The pipette of claim 1 wherein: 

the home position latch ,26, comprises a first latch 
* 26a » °" the -nit ,16, and a second latch 

(26b » «PP°«ed for axial movement relative to the 
Plunger unit and the bottom stop member ,46, to engage and 
releaseably lock to the first latch member after the plunger 
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unit has moved downward past its home position; and 
the pipette further comprises 

a second spring (104) for urging the bottom stop 
member (46) upward against the home position stop (28), 
5 a contact member (26c) moveable with the plunger 

unit to engage the bottom stop member (46) when the plunger 
unit (16) reaches, its home position to drive the bottom stop 
member downward with movement of the plunger unit from its 
home position to the lower stop, and 
10 a second lower stop (110) for limiting downward 

movement of the second latch member (26b) relative to the 
bottom stop member. 

17. The pipette of claim 16 wherein: 

the first latch member (26a) comprises one of a nub 
15 (102) or a latch piece (96) on the plunger unit; and 

the second latch member (26b) comprises a second of the 
nub (102) or the latch piece (96) including an axially 
extending laterally flexible finger for engaging and 
releaseably locking to the nub. 
20 18. The pipette of claim 16 wherein: 

the first latch member (26a) comprises one of a 
ferromagnetic pull piece (74) or a magnet (60); and 

the second latch member (26b) comprises a second of the 
pull piece (74) or the magnet (60). 
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AMENDED CLAIMS 



[received by the International Bureau on 11 September 1997 (1 1.09.97); 
original claims 1, 3 and 16 amended; remaining claims unchanged (7 pages)] 

1 . A manual pipette { 10 ) for cepeatably aspirating and 
dispensing a predetermined quantity of liquid, comprising* 

a hollow hand holdable pipette body (12) containing an 
upper stop (20), a lower atop (24) and a home position stop 
(28) ; 

a plunger unit (16) mounted within the pipette body: 



manual movement by a pipette user downward from the 



upper stop (20), past the home position stop (28) to the 
lower stop (24), the upper, lower and home position stops 
defining upper, lower and home stop positions for the 
plunger unit, the home position being a predetermined 
starting position for the plunger unit for repeatable 
aspiration of the predetermined quantity of liquid into a 
tip extending from the pipette body when the tip is immersed 



a return spring (18) within the pipette body (12) for 
generating an upward force opposing downward movement of the 



returning the plunger unit to the upper stop position 



Plunger unit (16) within the pipette body (12) between the 
lower stop (24) and the home position stop (28); and 

a delayed action home position latch (26) including a 



in the liquid; 



plunger unit (16) away from the 



upper stop (20) and for 
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firet latch member (26a) on the bottom atop member or on the 
plunger unit and a second latch member (26b) for engaging 
the first latch member only after the plunger unit (16) has 
moved downward through its home position to thereafter 
releasably connect the bottom atop member (46) to the 
plunger unit to move therewith and upon an upward return of 
the plunger unit toward the upper stop to engage the home 
position stop to releaaably look the plunger unit in its 
home position without any downward force being exerted by 
the pipette user on the plunger unit. 

2. The manual pipette of claim 1 further including a 
pipette user actuated trigger mechanism (80) for releasing 
the home position latch (26). 

3. The manual pipette of claim 1 wherein the first 
latch member (26a) is on the bottom stop member (46) and a 
second latch member (26b) is on the plunger unit (16). 

4. The manual pipette of claim 3 further comprising a 
pipette user actuated trigger mechanism (80) carried by the 
pipette body (12) for exerting an upward force on the 
plunger unit (16) to move the second latch member (26b) away 
from the first latch member (26a) to release the home 
position latch (26). 
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5. The manual pipette of claim 3 wherein the hone 
position latch (26) is a magnetic latch comprising* 

a magnet (60) on one of the bottom stop member (46) and 
the plunger unit (16); and 

a ferromagnetic pull piece (74) on the other of the 
bottom atop member (46) and the plunger unit (16). 

6. The manual pipette of claim 3 wherein the home 
position latch (26) further includes a spacing member (26c) 
for normally separating the first ami second latch members 
(26a, 26b) as the plunger unit (16) moves downward from the 
upper stop position past its home position and for releasing 
after the plunger unit has past its home position to allow 
the first and second latch member to engage in response to 
a latch engaging force and releasably lock the bottom stop 
member to the plunger unit for upward movement therewith 
until the bottom stop member engages the home position stop 
(28) to hold the plunger unit in its home position against 
the upward force of the return string (18). 

7. The manual pipette of claim 5 wherein the magnetic 
latch further comprises a spacing member (26c, including a 
spacing spring (70) for compressing as the bottom stop 
member (46, contacts the lower stop (24, and the pipette 
ueer applies a downward force to the plunger unit (16) to 
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move the plunger unit toward the bottom .top member (46) to 
allow the magnet (60) to lock to the pull pi-e (74) and 
thereby releasabiy engage the home position latch. 

8. The manual pipette of claim 6 wherein the home 
position latch (26) is a mechanical latch comprising: 

the first latch member (26a) comprising a first locking 
member (92) on the plunger unit (16) ? 

the second latch member (26b) oompriaing a second 
locking member (100) on the bottom atop member (46); and 

the spacing member (26c) comprising a deformable member 
(96) for deforming as the bottom stop member (46) contacts 
the lower stop (24) and the pipette user applies a downward 
force to the plunger unit to move the plunger unit toward 
the bottom stop member to allow the first and second locking 
members to lock and releasably engage the home position 
latch. 

9. The manual pipette of claim 8 wherein the 
deformable member (96) comprises a laterally flexible finger 
extending axially from the bottom stop member (46)to engage 
the first locking member (92) on the plunger unit (16). 

10. The manual pipette of claim 9 wherein the flexible 
finger (96) and the first locking member (92) carry 
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complementary earn eur faces (102, 102a) for engaging and 
laterally deflecting the finger to allow the firat and 
second locking members (92, 100) to lock together. 

11. The pipette of claim 3 wherein t 

the second latch member (2 fib) is moveable axially with 
the plunger unit (16) to engage the bottom stop member (46) 
when the plunger unit reaches its home position and 
comprises one of a ferromagnetic pull piece (74) or a magnet 
(60) ? 

the first latch member (26a) comprises a second of the 
pull piece (74) or the magnet (60) supported for axial 
movement relative to the plunger unit (16) and the bottom 
-top member (46) to engage and relea.eably look to the one 
of the pull piece or the magnet after the plunger unit has 
moved downward past its home position; and 

the pipette further comprises a second spring (104) for 
urging the bottom stop member (46) upward against the home 
position stop (28). 

12. The pipette of claim 11 further comprising a 
holder (48) axially moveable within the pipette body (12) 
relative to the plunger unit (16) and the bottom stop member 
(46), the holder supporting the second of the pull piece 
(74) or the magnet (60). 
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13. The pipette of claim 12 further comprising a 
second lower stop (110) for engaging the holder (48) to 
limit downward movement of the holder. 
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14. The pipette of claim 13 wherein the home position 
latch (26) further compriaee a spacing member (26c) for 
normally separating the first and second latch members (26a r 
26b) as the plunger unit (16) moves downward from the upper 
stop position past its home position. 

15. The pipette of claim 14 wherein the spacing member 
(26c) includes a spacing spring (70) for compressing as the 
holder (48) contacts the second lower stop (110) and the 
pipette user applies a downward force to the plunger unit 
(16) to move the plunger unit to the lower stop (24 J to 
allow the magnet (60) to releaseably lock to the pull piece 
(74) and thereby releaseably engage the home position latch 
(26). 
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16. The pipette of claim 1 whereint 

the first latch member (26a) is on the plunger unit 
(16) and the second latch member (26b) ie supported for 
axial movement relative to the plunger unit and the bottom 
stop member (46) to engage and releaseably lock to the first 
latch member after the plunger unit has moved downward past 
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its heme position; and 

the pipette further comprises 

a second spring (104) for urging the bottom stos> 
member (46) upward against the home position stop (28), 

a contact member (26c) moveable with the plunger 
unit to engage the bottom stop member (46) when the plunger 
unit ( 16 ) reaches ite home position to drive the bottom atop 
member downward with movement of the plunger unit from itm 
home position to the lower atop, and 

a second lower atop (110) for limiting downward, 
movement of the second latch member (26b) relative to the 
bottom stop member. 



17. The pipette of claim 16 whereint 

the first latch member (26a) comprises one of a nub 
15 (102 > or a latch Piece (96) on the plunger unit; and 

the second latch member (26b) comprises a second of the 
nub (102) or the latch piece (96) including an axially 
extending laterally flexible finger for engaging and 
releaeeably locking to the nub. 

18. The pipette of claim 16 wherein: 
the first latch member (26a) comprises one of a 
ferromagnetic pull piece (74) or a magnet (60); and 

the second latch member (26b) comprises a second of the 
pull piece (74) or the magnet (60). 
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STATEMENT UNDER ARTICLE 19 
in response to the International Search Report mailed 11 
July 1997, and accompanying this Statement are substitute pages 
46-52 comprising a substitute set of claims. Claim 1 has been 
amended to add a first and second latch member to the delayed 
action letch. Claim 3 has been amended to delete -home 
position latch includes a". Claim 16 has been amended to 
change fa" to -the- vith respect to first end second letch 
members . 

The amendments incorporated in claim 1 and thus in ell of 
the dependent claims distinguish the claimed structure from all 
art of record. In particular, the art of record including 
Magnussen and Kuhn does aa£ teach or suggest a delayed action 
latch. Specifically, there is no structurel or functional 
relation ship between the lever 37 of Kuhn and the delayed 
action latch as defined in amended claim 1 comprising a first 
latch member on a one of the stop member or plunger unit and a 
second latch member for engaging, th« firft ***** onlV 

after the plunger unit has moved downward through its home 
position. Rather, Kuhn ie directed to a repeating pipette 
comprising a reciprocating toothed rack advanced by a pawl 
connected to the lever 37. Kuhn does no* disclose a first 
latch member engaged by a second latch member after a plunger 
unit has traveled through a home position. In particular, the 
levers 37 and 39 of Kuhn do ns& engage and perform a latching 
function for releasably locking a bottom stop member to a 
plunger unit. 
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